with such speculations. To me, however, they seem to have been misdirected. For, in talks on a footing of some intimacy which I had with him during those earlier years of his in London, he had made clear to me his own inten tion to abandon any idea of resuming his full activity in experimental re search, of the kind in which he had been engaged in Cambridge. He had enjoyed his experience of this with a keen relish, and was still ready to recall the thrills of excitement and intellectual satisfaction which it had given him, and, as opportunity served, to add some additional points to his earlier findings. But he had, in effect, decided already to regard that experience as an episode, having come to feel that, in the future, he would probably be able to give more and more of his best service to the advancement of medical science-an ideal to which his devotion remained deep and consistentas a promoter and organizer of the direct opportunities of experimental re search for others than himself, and, in so doing, to encourage the extension of its methods of precision and its standards of evidential significance to a wider field of medical studies, and especially to the clinical disciplines. It would be unrealistic, of course, to suggest that Elliott was to no extent in fluenced by the general movement of ideas at that time towards a more orderly and scientific advancement of knowledge in all departments of medicine, or by the new associations which he encountered and formed, when he moved from the detached and academic atmosphere of the Cam bridge laboratory to the practical responsibilities of hospital wards. I am only concerned to record my own impression, strengthened by talks which I had with him at the time, that Elliott was not more but, on the contrary, less liable than most of us, to allow extraneous influences of any kind to affect his own judgement in the planning of his career. It seemed clear to me that he had come to recognize qualities of ability and character in himself, which, thenceforward, were likely to find their proper satisfaction, and to make their best contribution to the common cause, in organizing and administra tive responsibilities for the promotion of research, rather than in a further personal conduct of it. I believe that it was wholly in accordance with Elliott's character, thus firmly to make up his own mind, and then to wait for the opportunities which would enable him to make the decision effective.
It is clear, in any case, that an adequate appreciation of Elliott's scientific career must recognize the difference in kind between his contributions to the advancement of knowledge in the special field of medicine at these two different and unequal periods.
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Parentage and Education
Thomas Renton Elliott was born on 11 October 1877, at Springfield, Willington, County Durham, the son of Archibald William Elliott by his wife Anne , the daughter of Thomas Renton, of Otley, Yorkshire, after whom, as will be seen, our T. R. Elliott was named. The father, A. W. Elliott, had a general, retail business in Willington, and is remembered as a kindly man, of scholarly instincts and conversation, with a special interest in music. Elliott was inclined to trace this musical faculty to his paternal grandmother, born Margaret Armstrong , who, as will be seen, lived to a great age. He also spoke, with a grateful pride, of the strong character and ability of his paternal grandfather, Peter Elliot, who had started his career as a joiner and wheelwright-a craft which, in its essence, he had apparently inherited through more than one generation -but had then qualified himself by his own effort and ability to become the Parish Schoolmaster at Lamesley, County Durham. Peter Elliot had two sons senior to T. R. Elliott's father, one of whom has a special interest for us, as giving evidence for a trait of special and distinguished scientific ability, in that generation of the family. This was the eldest son, John (1839-1908), our Elliott's paternal uncle, who went to St John's College, Cambridge, presumably with a scholarship in mathematics, became Second Wrangler and Smith's Prizeman, and a Fellow of his College; he then entered the Indian Civil Service, to become Professor of Mathematics at Roorkee and Allahabad, and of Physical Science at Calcutta. He did impor tant service in organizing meteorological work in India and elsewhere, became Director-General of Indian Observatories, was made a K.C.I.E. and a member of the Viceroy's Council, and was elected F.R.S. in 1895-the year before his nephew, T. R. Elliott, entered Trinity College, Cambridge. Some might find the tracing of these relationships a little complicated by the varied spelling of the family name. Peter Elliot still spelt his name in the usual Scottish manner, with a single 't'. Our Elliott, following, his father used the Anglicized form, with two 'IV and two 't's'. Sir John Eliot, on the other hand, used what, I am told, is properly the Cornish spelling, with one T and one 't'; having apparently been led to adopt this, in order to avoid confusion with another Elliot, serving with him on the Viceroy's Council in India.
Till he was eight years old, Elliott was taught at home by his mother. He was then sent, for four years, to a preparatory school, 'The Mount' at Northallerton, in Yorkshire. Then, in 1899, he entered Durham School as a King's Scholar, becoming a member of the Second Master's house. By 1894, when he was 17, he had become the Head Boy, for his two final years at the School. He became a member of the Rugby Football XV in 1895, of the Cricket XI in 1895-6, and also won the Challenge Cup at Fives in 1895. Thus, we have the picture of a boy of good ability, character and physique, but with no record, so far, to suggest intellectual ability in a special direction; and there is naturally nothing to suggest an opportunity for scientific training, outside the conventional curriculum of a school of that type at that period. He certainly retained proud and affectionate memories of the Durham School-an ancient Benedectine foundation, 'refounded', or not despoiled, by Henry V III, when he dealt with the parent monastery. It had remained a near neighbour of the great Cathedral, with its Norman 'Galilee', or Lady Chapel, containing the tomb of the Venerable Bede. In this Chapel the School, in Elliott's time, held a daily service, as well as those on Sunday; and Elliott was certainly susceptible to, and retentive of, the impressions created there and elsewhere by such great historical associa tions.
He left the Durham School in 1896, when he was nearly 19 years of age, being awarded a Leaving Exhibition. Having dealt with his Cambridge 'Little-go' and sat for examination at Trinity College, he was awarded a Sub-sizarship in Classics, with the help of which he was able to enter the Col lege. With medical qualification already in view, the subjects chosen, under advice, for his Tripos would include some, such as physiology and human anatomy, which would have been entirely new to him at entry. At that date, however, in physiology especially, there was still so comparatively small a range of knowledge to be acquired, that it would be much more readily covered from the start, in a three-year course of study, than it can be now, at the present rate of its expansion. The record suggests, in fact, that Elliott required four, instead of the normal three years, before he presented himself for Part I of the Natural Sciences Tripos, carrying the B.A. Honours Degree. This, however, was the result of a misfortune without which, indeed, such a postponement would not have been possible. Before Elliott could sit for exam ination in his third year, 1899, he fell victim to appendicitis, and then to ty phoid fever-the latter not being regarded in those days as such an anomaly, or such a hygienic scandal, as it would be today. He was accordingly obliged to obtain permission to 'degrade' for a year, so that he could take his Tripos, Part I, in 1900, his fourth year. He was then duly placed in the First Class; and Trinity College, in the same year, awarded him a full Sizarship-an emolument equivalent in money value to a Major Scholarship, but awarded with reference to private resources, and not carrying the status of a Scholar ship in the College. And then, in the following year, 1901, he took Part II of the Natural Sciences Tripos, with physiology as his special subject, and again with First Class Honours; and Trinity, in this year again, made him a Major Scholar of the College.
So far, then, the third-year misfortune might be thought to have involved nothing more serious than a passing inconvenience and, perhaps, an extra strain on resources. One could imagine a case, indeed, in which the balance of extra time available for preparation might have had some compensatory advantage for a student. For Elliott, however, a misunderstanding of the effect of this delay, in a different connexion, was to involve a shattering dis appointment. It concerned his application for a Trinity College Fellowship, for which, by that time, he had come to be recognized as a candidate with unusually strong claims. If he had been able to take the examination for Part II of the Tripos in the normal fourth year, there would have been two years then ahead of him, in either of which, or in both if he failed at a first attempt, he could have submitted a thesis for consideration. He had supposed that the University's leave to postpone his Tripos on account of illness would carry with it a corresponding postponement, by the College, of the two
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Thomas Renton E lliott years available for Fellowship applications; and it appears that the dis tinguished philosopher who was his College tutor had even confirmed him in this assumption. Wishing, then, to have as long a time as possible for the development of the new research on which his thesis would be based, he had decided to wait till his second post-Tripos year, before submitting an applica tion. And then it was discovered, all too late, that he had been wrongly advised, and that he had, in fact, missed his only opportunity, under the College Statutes, for presenting his claim; so that he was never able to be even a candidate for a Trinity Fellowship, and nothing less than a special Act of Parliament could have made him so. Later, in 1908, when Elliott had already been for two years at University College Hospital, Clare College offered him a Fellowship, which he gladly accepted, and was able therewith to renew and to retain contacts with friends and affairs at Cambridge for some years; and then, many years later, in 1947, he learned in retirement, and to his great joy and satisfaction, that Trinity College had elected him to an Honorary Fellowship.
I myself had entered Trinity College two years before Elliott; and in that large community such a difference in seniority, in the absence of special circumstances, meant but few opportunities of close personal contact. During the four years by which our periods at Trinity overlapped, I had, accordingly, only just come to know him, and mainly by sight and reputation, as a student whose ability was making a strong impression on his teachers and con temporaries, already marking him as likely to become a strong recruit, in due course, to the ranks of the research-workers in physiology. Otherwise I heard mention of him, by other friends of those days, as playing Rugby football, and as a keen member and N.C.O. of the University Rifle Volunteers. In 1900 I left Cambridge, where I had for the last two years been sharing the Coutts-Trotter Studentship-a postgraduate studentship created by a former Vice-Master of Trinity College, for research in physics or physiology. I was glad to hear later that Elliott had been elected to this Studentship; but I practically lost sight of him then for a few years, till the researches in which he was engaged began to bring him to clearer notice at meetings of the Physiological Society. 
Physiological researches at Cambridge
The Department of Physiology at Cambridge, when Elliott entered it as Coutts-Trotter Student in 1900, had already for some years been a widely famous centre of research, as it has continued to be. The Professor, Sir Michael Foster, had never been prominent as a research worker, but had a remarkable faculty for encouraging research in others and for criticizing its results. His pupil and friend Dr Walter H. Gaskell had already by then left his pioneer work on what he called the 'involuntary' or 'visceral' nervous system, to be continued and elaborated by Foster's other distinguished pupil, and his eventual successor in the Chair, J. N. Langley. Langley had introduced and established an alternative nomenclature, in which, for example, the part of the system which Gaskell had referred to as 'the cranio-sacral division of the visceral nervous-system' became 'the parasympathetic division of the autonomic system'. These two great physiologists were strongly contrasted in temperament and attitude. Gaskell, a free-lance worker at Cambridge, delighted in theories, and his short course of advanced lectures gave the hearers an inspiring vision of research, and, of course, of physiological re search in particular, as an exciting intellectual adventure. 'So I thought I could test this idea by an experiment', he would say, and a description of this would follow; and then, 'to my surprise and delight', he would exclaim-the lesult had, of course, given clear support to his speculation. Anybody working then, like Elliott, in that laboratory, and in a field in which Gaskell had been active, would be eager to keep him in touch with what was being observed and interpreted, with a full assurance of his wise criticism, keen interest and warm encouragement. Langley, by contrast, was temperamen tally sceptical and critical of theories, claiming to be interested only in facts, with a rather dry succession of which his lectures, indeed, were often apt to be chiefly concerned. 'Make accurate observations and get the facts', he would say; 'if you do that the theory ought to make itself.' Such advocacy of a purely inductive method had its value, of course, as a discipline for a beginner who exhibited an excessive eagerness to expound his specula tions; but it was apt to be discouraging to genuine enthusiasm. In addition to these seniors, the Department of Physiology, small and old-fashioned as its accommodation was then, managed to find room of a sort for a number of other research workers of different ranks and different claims to distinction. W. B. Hardy had already been led from his direct study of living organisms to more fundamental, physico-chemical researches on the colloidal state. H. K. Anderson had for years been collaborating with Langley, and his fine technical skill and enthusiasdc industry were making a major contribution to the classical series of researches, in which they had been unravelling the complex of the autonomic system. Of men nearer to Elliott in standing, Joseph Barcroft, his senior by four years, was already engaged in what was to be his life's work on the respiratory functions of the blood; Walter Fletcher, with whom Elliott was later to collaborate most intimately, in London, was still busy then with physiological experiments, already a Fellow, and soon to be a College tutor at Trinity; somewhat later, Keith Lucas was beginning his pioneer studies of the nature of the conducted excitation in muscle and nerve; while Frederick Gowland Hopkins, later to receive a separate Chair and Department of Biochemistry, was then giving his lectures and conducting his still relatively small and intimate practical class, in such close quarters as the old Department of Physiology could afford. Certainly, then, Elliott did not lack collateral stimulus from the buoyant spirit of scientific enterprise in the Department as a whole; and I can remember his commenting on this to me, with keen appreciation and pride.
As the holder of Trinity's Coutts Trotter Studentship, Elliott had Langley
58
Biographical Memoirs
Thomas Renton E lliott as Director of his researches; and it was natural, accordingly, and entirely congenial to the special line of interest which Elliott seems already to have formed for himself, that Langley should encourage him to try his hand at some special problem connected with the visceral or autonomic nervous system, starting perhaps with the abdominal viscera, and with their charac teristically double and in many cases antagonistic innervation. When once he had been given the opportunity, however, and had found, under advice, a suitable subject for research, Elliott was evidently in no hurry to publish, until his experiments had given him a substantial yield of new knowledge. His lesearches apparently began in 1901, when he still held a Trinity Scholar ship and with it a Jeston Exhibition; and his tenure of the Goutts Trotter Studentship began in 1902. His first publications, however, did not appear till 1904, in Volume 31 of the Journal of Physiology. His first full paper, begin ning on p. 157 of that volume, was on 'The innervation of the ileocolic sphinc ter in the cat'. As Elliott pointed out, the term 'ileocaecal valve', introduced by Caspar Bauhin in 1579 to describe the special, valvular conformation of that junction between the small and the large intestines of man, though it had been in general use in reference also to the corresponding transitional structure in the carnivora and other laboratory subjects, had no proper application in these other species. The junction of the ileum with the colon (not with the caecum) in the cat, dog, or rabbit, was guarded, not by a valvu lar, slit-like opening of the terminal ileum, as in man, but by a muscular sphincter. The main point of the paper was to demonstrate that the fibres of this sphincter are thrown into a contractile spasm when their nerve supply from the true sympathetic system is stimulated, whereas the tone and natural rhythms of the muscular walls of the ileum above this sphincter, and of the colon below it, are deeply inhibited by stimulation of the same nerves. On the other hand, he was unable to detect any but inconstant and weak effects on this sphincter from stimulation of the pelvic visceral nerve-supply, which caused so intense a contraction of the colon below it. The description of these results and the consideration of their significance were clear and vivid, and the evidence given, in this first full publication by a new investigator, of high degrees of manipulative skill, of care for detail, and of ingenuity in the devising and use of such simple but effective means of mechanical recording as were then available, was singularly impressive. This paper was further noteworthy as containing the first case recorded in detail by Elliott, of the close corre spondence between the effects on the structures concerned-in this case on the muscular walls of the ileum and the colon and on the ileocolic sphincterof the effects, on the one hand, of stimulating the sympathetic nerves and, on the other hand, of injecting the then recently available adrenaline into the circulation, or of applying it locally to the different structures.
We shall see that the much wider correspondence to be observed between the effects of sympathetic nerve impulses and those of adrenaline, over the whole range of the involuntary muscular and glandular organs, in all the different animal species in which he was able to make the comparison, together with the physiological significance of this remarkable correspon dence, was to provide Elliott with a kind of central theme for his researches in this post-graduate period at Cambridge. No special reference to this generali zation is given, however, in this first paper on the ileocolic sphincter, or in another and longer paper, published in this same year and volume (J . Physiol. 31, 272, 1904) by Elliott jointly with Dr Barclay-Smith-already then a senior teacher of human anatomy in the University-in which they gave a further description of the structure, movements and innervation of the large intestine-colon, caecum and rectum-in various animal species. In this paper also there is mention of the correspondence between the effects, or lack of effects, of stimulating the sympathetic nerve-supply and those of adrenaline on the corresponding parts of this system; and, furthei, of the absence of any such correspondence, but rather an antagonism, be tween the effects of adrenaline and those of stimulating the pelvic visceral nerve-supply. In neither of these eailiest papers, however, is there any special discussion of the significance of this correspondence in the one case, or of its absence in the other.
There is to be found, however, in this same volume of the Journal of ology, as an abstract of a communication which he made to a meeting of the Physiological Society on 21 May 1904-only a few weeks after the appearance of his first paper on the ileocolic sphincter-a preliminary account of the much wider survey of this resemblance, in which, by then, Elliott must al ready have become eagerly engaged {J. Physiol. 31, Proc. Physiol. Soc. p. xx). For he was ready even then to put forward, and to include in the pub lished abstract, the most explicit statement which he was ever to publish concerning his own idea of the possible meaning of this very striking corre spondence, between the effects of what had appeared to be two such different orders of stimulation. At that still early stage of his experience in research he had seen already that this remarkable similarity of effects might be due, in fact, to a community of cause; that sympathetic nerve impulses, on reaching the endings of the nerve fibres, might there liberate small charges of adrena line, to transmit their effects to the contiguous effector cells. This conception, of the transmission of the effects of a nervous impulse across a neuro-effector or synaptic junction by the release there of a specific chemical transmittersubstance, has by now been so much more widely applied, and has, indeed, become such a commonplace of discussion among physiologists, that there may be some who have forgotten, and even some, perhaps, who have never known, when and with whom it originated. It may accordingly be appro priate, in commemorating Elliott and his work, to reproduce the passage of this preliminary note, in which, with a sufficiently tentative modesty, but none the less explicitly, he suggested such a mechanism to explain the adrenaline-sympathetic parallelism, the full extent of which he was then still exploring.
'But since', he wrote, 'adrenalin does not evoke any reaction from muscle that has at no time been innervated by the sympathetic, the point at which the stimulus of the chemical excitant is received, and transformed into what may cause the change of tension in the muscle fibre, is perhaps a mechanism developed out of the muscle cell in response to its union with the synapsing sympathetic fibre, the function of which is to receive and transform the nervous impulse. Adrenalin might then be the chemical stimulant liberated on each occasion when the impulse arrives at the pheriphery. ' And there is a further abstract, from a later meeting, to be found in the same volume {J. Physiol. 31, Proc. Physiol. Soc. p. lix), dealing with 'The reaction of the ferret's bladder to adrenalin', in which Elliott describes another example of this correspondence in effects; sympathetic nerve stimu lation and adrenaline both inhibit the tone of the cat's bladder and increase that of the ferret's, while neither has any effect on that of the dog or the rabbit. These four publications in 1904 were, indeed, a noteworthy output for one who might well have been regarded as still in his early apprenticeship to research. In the following year, however, it became clear that they had been, in effect, preparatory to the appearance of a paper of major scope and importance, published in the next volume of the same journal {J. Physiol. 32, 401, 1905) , still dealing with 'The action of adrenalin', and with its remarkable similarity to that of impulses in the sympathetic nerves, but now in a most comprehensive manner, and with a great volume of varied evidence, much of it newly available from Elliott's own experiments.
This paper extended to 68 pages, of a journal which contributors had come to regard as being strictly-some would have said almost fiercely-edited by Professor Langley. Reading it again today, I find myself still captured by the vivid interest of the narrative, with new experimental evidence presented on nearly every page, or existing evidence in the light of new comparisons, and all with a scrupulous regard for accuracy of details. Discussion was not confined to the paper's own immediate subject. Here, for example, is a pas sage to which Elliott himself gave a special emphasis by a double spacing of the type, and which, in this connexion, seems today almost uncannily prophetic of what is now known about the function of a common chemical transmitter at the parasympathetic peripheral endings, the synapses in auto nomic ganglia and the voluntary neuromuscular junctions. This is what Elliott wrote in 1905 in this paper mainly concerned with adrenaline:
'The specific reaction to adrenalin(e) marks the deep distinction between the myoneural junctions of the sympathetic nerves on the one hand, and of the cranial or sacral autonomic on the other together with all the preganglionic "synapses" which are rather related biochemically to the junctions of the skeletal nerves with the striped muscles.' And he was further to emphasize his suggestion, that these nerve junctions are thus 'related biochemically', in a communication to the Physiological Society later in the same year (J. Physiol. 33, Proc. Physiol. Soc. p. xxix, 1905) on the effects of denervating the cat's bladder. He was basing his speculations also, of course, largely on evidence about the actions of other substances, including curare and nicotine, obtained in earlier 61 investigations, from those of Claude Bernard to those of Langley, his own Research Director; but he seems to have gone much further than anybody before him in his instinctive recognition of a 'biochemical' connexion, for the physiological meaning of which there was then to be no further clear hint, until the effects of acetylcholine at all these junctions came to notice nearly 10 years later.
It would not be suitable here to attempt any systematic review of the details of this remarkable paper. It still appears to me to deserve recognition as one of the physiological classics of its period. I myself had been looking forward with a special interest to its appearance, partly because, in experi ments of my own, I had chanced to encounter the highly selective effect of a certain constituent of ergot, which abolished only the augmentor effects of sympathetic nerves and the corresponding augmentor effects of adrenaline; and I had therewith provided some further examples for Elliott's general thesis. These results of mine had, in turn, excited his keen interest, and, as mentioned in his paper, he had eagerly agreed to come to London for a week, to work on them with me in my laboratory. I still recall that week, during which we found together new points of significance during every day, and spent each evening until the small hours in discussion of their meaning. For me it remained one of the 'high spots' in my many years of experience in research. Elliott was my junior by more than two years; but in this field, at least, it seemed natural for him to lead, and for me to follow. And it was quite clear to me at that time, when he was already deeply engaged with the preparation of his great paper of 1905, that there had been no weakening of his own belief in the specific transmitter-function of adrenaline-the then highly original, but, as developments many years later weie to show, the essentially true conception, which he had already grasped, and had put for ward in his preliminary note. And yet, when the full paper was published, the one point in which it disappointed my expectations, was in its failure to make more than a passing and indifferent reference to this brilliant suggestion, which had seemed to me, and seems to me still, to have been the most important and far-reaching result of Elliott's researches. In this full paper, he made an elaborate and convincing case, suppor ted by a most impressive array of additional evidence, for the earlier conclusion that adrenaline acts, not on the endings of nerve fibres, but on some constituent of the effector cells, present only in those which have been innervated by sympathetic fibres, but surviving degeneration of these fibres, and with its sensitiveness to adrenaline even enhanced thereby. Much of this, however, gave only confirmation and clearer definition to conclusions which earlier investigators -Lewandowsky, Langley, Brodie and Dixon-had already put forward in essence, though with variations of detail and terminology, and with much less complete and convincing foundations of evidence. When he came, however, to discuss the physiological significance of these findings, he might have been supposed to have come, already, to doubt the real significance of his own most illuminating suggestion of a transmitter function for adrenaline.
For this now appeared only as one, and the last to be mentioned, of a number of possible functions which various authorities had suggested for this sub stance, and of which none of the others seemed to be even very plausible, or to have any special relevance to the characteristic mimetic action. Here is Elliott's concluding reference to his own suggestion of the transmitter function, including it in an open verdict, as it were, with all the others which he had thus listed:
'or the conjecture that it (i.e. adrenaline) is concerned in the transference of a sympathetic nerve impulse, and stored to such an end in the neighbour hood of the myoneural junction.
'The evidence does not conclusively disprove any of these.' 'Not conclusively disprove'! One might almost suppose that the transmitter theory, which has since been so well established, had then somehow got into bad company, and had only escaped conviction and sentence for want of sufficient evidence.
What, then, can have produced such an apparent change in Elliott's attitude to his own penetrating suggestion ? There can be no doubt, I think, that he had been deeply discouraged by discovering that it had aroused so little serious interest among physiologists in general, and that its reception by Professor Langley, in particular, had been distinctly unfavourable. It must be remembered, in that connexion, that Langley himself had earlier worked on these phenomena with a crude suprarenal extract, before adrenaline became available (J. P h y s i o l . 27, 237, 1901). E dowsky's observations, and confirming the fact that, in the cases tested, the specific actions of the extract persisted after degeneration of the corresponding sympathetic nerve-supply, Langley had found it 'hardly possible to avoid the conclusion that in these cases the extract acts directly on the unstriated muscle'; and then, further, that 'In such case(s) the difference in action on autonomic tissues must depend on their intrinsic differences; and this takes out of our reach any immediate hope of explanation why the action in the several cases should correspond so closely with that caused by stimulation of the sympathetic nerves'. Langley, as already mentioned, was always inclined to disapprove of speculative theories, on principle; and he could hardly have been expected, perhaps, to make an exception in favour of one which had been proposed by a research student working under his direction, and which offered an explanation so simple and complete, in a case for which he had himself concluded, only a few years earlier, that 'any immediate hope' of such was 'out of our reach'. For whatever reason, Langley was apparently unwilling even to discuss Elliott's transmitter suggestion; for he made no mention of it in a long and argumentative paper which he published towards the end of the same year ( J. much discussion to the respective merits of the term 'myoneural junctions', which Elliott, following Brodie and Dixon, had used to describe the point of action of adrenaline, and the term 'receptive substances', which Langley now proposed to use in the same kind of connexion. The difference, though argued at length, might have seemed little more than verbal; and, whatever its author's intention, and although he made flattering reference in it to the ability of Elliott's paper, it cannot be doubted, I think, that this publication by Langley, carrying his very distinguished authority, was largely responsible for diverting attention from what should have been recognized as by far the most important result for physiological theory, of any of the work on adrena line at that period.
There has been some discussion, in recent years, concerning the origin of the more general theory of a chemical transmisison of effects at neuro effector and synaptic junctions. Mention has even been made, in that connex ion, of a primitive speculation by Dubois-Reymond, who had considered whether a nerve impulse might possibly liberate lactic acid, to excite a voluntary muscle to contraction; while my distinguished old friend, Professor Otto Loewi, who, many years later, was himself to give the first direct experi mental demonstration of a chemical transmission-that of effects from vagus and sympathetic nerve endings to the frog's heart-has recently recalled (.Perspectives in Biology & M e d i c i n e , 4, 17, 1960) a talk which he h with the late Sir Walter Fletcher, then visiting Marburg, during which the idea had occurred to Loewi that such neuromimetic drugs as muscarine might act as transmitters from nerve terminals. Dr Loewi had then, in fact, not long returned from England, where he had spent a part of his visit in Cam bridge, and had there met the young Elliott, of whose work and outlook he had then spoken to me with a generous enthusiasm. It may well be, I think, that ideas of the kind in question were at that time to some extent 'in the air', and especially in that of Cambridge. To me, however, it has always seemed quite clear, that the earliest public and specific suggestion of a transmission from nerve-endings of excitatory or inhibitory stimuli, by the liberation there of a chemical transmitter natural to the animal body, was that made and published by Elliott in 1904. And, for my own part, I am convinced that any contribution which I may have been able to make in later years to the general development of that theme, owed its initial stimulus, and a continuing inspiration, to Elliott's published researches and ideas, and to my personal contacts with him in those early days.
Papers which Elliott published in 1906, with I. L. Tuckett on the mor phology of the suprarenal gland, and, with H. E. Durham, in disproof of an antigenic property which others had attributed to adrenaline, were of rela tively minor importance. In 1907, however, he published the second and last of his great physiological papers, on 'The innervation of the bladder and urethra', ( /. Physiol. 35, 367, 1907) . Although this did not appear until the year after he had left Cambridge, it was almost entirely concerned with experiments which he had carried out there, with the support of the George Henry Lewes Studentship, awarded to him when he had finished his tenure of the Coutts Trotter Studentship. This paper was of even greater volume than the earlier one on adrenaline, running to 80 pages of the ; but, again, most of it was so filled with vivid and concise descriptions of ably designed and skilfully conducted experiments, and with enlightening, comparative discussions of the significance of their results, that I do not think that a qualified reader could have recommended any proper omission or curtailment. Elliott had started his widely ranging studies of the double innervation of the bladder and urethra, with those of the cat; and he had extended them to those of the dog, the rabbit, the ferret and the monkey ( Macacus), and, in less full detail, to those of the Indian mongoose and civet cat, the pig and the goat-nine animal species in all, it will be seen; and, in hospital, he had later used an opportunity offered by an operation, to observe the local action of adrenaline on the wall of a human bladder, and had concluded that it gave no noteworthy response to that agent, so that, by inference, it would not be significantly controlled by a sympathetic (hypogastric) innervation-resembling in that respect the bladders of the dog and the rabbit, and differing from those of the cat and the ferret.
Like the earlier paper on the action of adrenaline, this one on the bladder, completing the record of Elliott's researches at Cambridge, represented so wide and so enterprising an attack on its subject, that such knowledge of this as could be experimentally obtained, with the methods and resources then available, might well have appeared to have been exhausted. It was, again, an astonishing achievement, both in the range shown by its record of what had been accomplished, and in the mature authority of its outlook. In the section devoted to a more general discussion of the significance of his findings, Elliott recurred to and further elaborated his suggestion, based largely on 'biochemical' or pharmacological similarities, that the nerve cells of auto nomic ganglia may be regarded as morphological equivalents of the motor end-plates of voluntary muscle fibres; a suggestion of which the true signifi cance was to be emphasized by much later discoveries. It is noteworthy that he made no direct reference in this paper to his chemical-transmission theory; but he took this, his last natural opportunity, for a courteous but stringent criticism of Langley's conception of 'receptive substances', as cell-consti tuents with specific affinities for particular chemical stimulants, arising independently of innervation, but becoming correspondingly responsive also, for no imaginable reason, to the impulses in a particular system of nerves, and to those in no others.
Elliott, however, made no further reference here to his own conception of a chemical transmitter function, which had offered so simple and direct an explanation for the otherwise mysterious neuromimetic phenomenon. And we shall see that, in a lecture given seven years later, just before the first World War, he was ready to advance what he by then, most surprisingly, had come to regard as a sufficient reason for no longer entertaining this attractive theory. If, when he first proposed it, it had received the authorita tive encouragement which it clearly deserved, it is just conceivable that Elliott might have laid his plans with a view to a main career in experimental physiology. To me, however, it seems unlikely that he would have done so in any case. When this paper on the innervation of the bladder was published, he had already begun to acquire interests of a different kind, with his new, clinical contacts; and it was not long before he had begun to foresee that there would be scope for the development and application of other aspects of his strong character and unusual ability, and that his prior duty to medicine as a science might well lie in these other directions. I, personally, felt rather sad, at this prospective loss of Elliott's inspiring lead, in a field of physiological research in which I had been so fortunate as to find some community of interest with him. But, by an instinct which came naturally to me, and which was only to become stronger through many later years of our associa tion, I was content, in this case also, to accept Elliott's judgement as the right one.
Student and Professor of Medicine
Arriving at University College Hospital to begin his clinical studies at the age of 29, Elliott would have had to pass through the regular mill, as clerk and dresser in the medical and surgical departments, with students who were his contemporaries in hospital standing, but his juniors, in most cases by many years, and especially in scientific knowledge and experience. He was always ready to mix with younger men, and on a footing of easy friendliness, free from any hint of condescension. On the other hand, he had come from Cambridge with a well-earned reputation, and the staff at U.C.H. was rich in distinguished men who would be eagerly alert for talent among the students, and ready to give a man of Elliott's quality a hand of friendship, and special opportunities for contact with their own ripened knowledge and experience on the clinical side. Victor Horsley, a great research worker and an enthusiastic champion of the cause of experimental research, before he became a great practical surgeon, was retiring from the staff at U.C.H. at the time of Elliott's entry in 1906. John Rose Bradford, however, who had also had a brilliant record of research in physiology, had succeeded Sidney Ringer there as a physician six years earlier; and it is safe to suppose that his influence was more direct and effective than Horsley's in the encouragement of Elliott's own interests in clinical medicine, in its stimulating presentation to students, and in the promotion of its development into an experimental discipline of a special kind, and in its own right. Bradford had in earlier years collaborated with William Bayliss at University College, on the other side of Gower Street, so that he was able to make easier, if that had been necessary, Elliott's friendly reception by, and his opportunities of consultation with, Bayliss and Starling in the Department of Physiology there. When Bradford died in 1935, it was Elliott who wrote the obituary notice of him and his career for the Royal Society [Obit. Not. Roy. Soc. 1, 527, 1935); and it is interesting to observe in it several points at which Elliott seems to recog nize hints of analogy between Bradford's career and his own, though in every such case the change of aim and opportunity had come earlier in life for Bradford than for Elliott. Thus Bradford's physiological researches, from 1888 till 1903, when he was 40, had been supported by different outside
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Thomas Renton E lliott emoluments, beginning with the George Henry Lewes Studentship for two years; but, already in 1899, when he was only 26, Sidney Ringer had per suaded him to become also his Assistant Physician at U.G.H. 'It will be seen later', wrote Elliott, 'how he strove to extend his clinical knowledge, basing it firmly on medical experience and not on doubtful inductions from physio logy and pathology'-in which, none the less, he still continued his laboratory researches. In 1894, at the age of 31, Bradford had been elected to the Royal Society's Fellowship; and in 1907, a year after Elliott's entry at U.C.H., Bradford had become Foreign Secretary R.S., and then, in the following year, Biological Secretary, from 1908 till 1915, when war duties abroad obliged him to retire. Later in this obituary notice, mentioning Bradford's appointment, in 1900, as full Physician in succession to Ringer, at the age of 37, Elliott reflects that 'Somewhere near the age of 40 has often been seen to be a dividing line where men who had shown high promise of powers for research turn aside and give themselves to routine duties. It is usually the man's deliberate, or at times subconscious choice of the way in which he can work most usefully'. And one is tempted to wonder whether, in writing this, Elliott had not his own experience also in the back of his mind; for Elliott had been 41 in 1918, when the war came to an end, and when his own long-term opportunity, as one of the first of the whole-time Professors of Medicine in London's medical schools, had been coming definitely into view.
Another of his seniors at U.G.H. whom Elliott greatly admired, and whose friendship and counsel were to take a high place in his regard, was Wilfred Trotter, brilliant surgeon and distinguished social philosopher, who also became F.R.S. in 1931, and whose obituary notice in the Royal Society's series ( O b i t. Not. Roy. Soc. 3, 325, 1941) was also written by Elliott. But I am convinced that an even more powerful influence on Elliott's interests in clinical medicine, and especially in the prospect of its development into an experimental discipline, was due to the close friendship which he formed with Thomas Lewis. Lewis was his junior in age by four years; but, since he had entered the hospital for clinical training in 1902, at the more usual age of 21, he was Elliott's senior in hospital standing, also by four years, and had qualified in medicine and held house-appointments under Sir Victor Horsley and Sir Thomas Barlow, before Elliott's arrival in 1906. Such a difference in age had little significance, however, between men, each of whom, though hitherto in somewhat different directions, had shown so remarkable a maturity in their scientific development and interests. They became close friends and, for a time, shared a lodging in Camden Town, with the oppor tunity each evening, after a frugal dinner, of discussing freely their wide community of scientific interests, problems and ideals, under conditions of which Lewis, was, years later, to give a grimly humorous reminiscence on the occasion of Elliott's retirement. Lewis, however, was already busily engaged in his researches on the heart and circulation, which, after his first meeting with James Mackenzie in 1908, were to extend more and more to 68 direct, experimental observation and recording on the human subject, in health and disease. During those years, from 1906-1910, Elliott had still been fully engaged in clinical studies and qualification, and with medical and surgical house-appointments. And then, with an exceptional prompti tude which, in itself, gave remarkable testimony to the impression which his ability had created, he had been elected in 1910 as an Assistant Physician to the hospital, and had therewith come into a more lasting official relation ship with John Rose Bradford. And, meanwhile, there had been two events of major importance for future developments in medicine. In 1908 the Royal Commission to deal with medical education in London, in relation to the University of London as a teaching institution, had been appointed under the chairmanship of Lord Haldane; and although the intervention of the war was to delay the presentation of its Report till 1918, it had much earlier become known that its discussions were favourable to the establish ment of Professorial Chairs in the principal London medical schools, for whole-time, advanced teaching and research in the clinical subjects. An oppor tunity, of a kind for which men of Elliott's calibre would soon be required, was accordingly coming into view. And then, in 1909, the foundation of the Beit Memorial Trust, making provision for the Beit Fellowships, offered support on a more adequate basis, and for a much larger number of qualified research workers in the field of medicine, than all the emoluments which had till then been available in this country for this purpose. Thomas Lewis was the first of these Beit Fellows to be appointed in 1909, at a time when Elliott was fully engaged in his house-appointments. Later, when Elliott had become an Assistant Physician to the hospital, and thus had time again to spare for experimental researches, he too became a Beit Fellow, being the 11th in appointment from the beginning in the previous year.
Elliott continued to publish the results of these further researches, mostly from his period as a Beit Fellow, up to the end of 1914, when he went overseas on war duty. All of them are concerned, in some way or another, with the functions of the adrenal glands. Two of them are morphological papers dealing with the cortex and with pathological changes in the glands, while four others, two of these being abstracts in the Physiological Society's Proceedings, are concerned with the production of adrenaline in, and its secre tion from, the medulla, with the influence upon these functions of impulses in the splanchnic nerves, and with the biological and other technical methods for measuring adrenaline in high dilutions. The observations made in all these publications, however, while characteristically sound and careful in detail, could hardly be regarded as fully maintaining the brilliance of originality and enterprise, which had been so conspicuous in those of his Cambridge period. Anything which Elliott published, then or later, had its own special character of distinction; but this series of publications, between 1911 and 1914, gave somehow the impression of a main concern with matters outstanding from the Cambridge period, and of a clearing of the ground for new interests and different lines of activity. It was not to be expected at that
Thomas Renton Elliott still early date, when practically nothing was yet positively known in detail about the physiological significance of the adrenal cortex, that Elliott would have been able to give full weight to its separate and vitally essential functions, in interpreting the fatal effect of extirpating both the entire glands. In fact, he seems to have regarded the loss of the medulla, and of the adrenaline which it normally secretes, as having an importance in this connexion which later evidence was to exclude, and thus to have been led, in his Sidney Ringer Memorial Lecture ( B . M . J.i, 1393, 1914) , to make what seemed to be reluctant but final renunciation of any further concern, for himself, with the chemical-transmission theory, of which he had been the original proponent ten years earlier. Here is the form of this parting valediction:
'It is always a pleasure, and therefore a temptation, to accept a theory which harmonizes all the facts into a close-fitting plan. But the evidence at present does not justify us in welcoming this simplification.' Good-bye to it then! And, one feels, good-bye to any expectation which Elliott might so far have retained, of a further renewal of his own direct activity in that kind of experimental research. He was confirming, we may suppose, the plans which he had been laying in a different direction. The whole-time University Chairs in the clinical faculties, to which the Haldane Commission's Report was to give an important place in its recommendations, could already be foreseen with some confidence; and, but for the interven tion of the war, they might well have come into being in 1914. When the war came, Elliott promptly joined the Officers' Training Corps, and then, in September 1914, joined his former Chief, Sir John Rose Bradford, as a medical consultant to the British Expeditionary Force in France. During the war he rose to the rank of Colonel and was twice 'mentioned in dis patches'; and, at its end, he received the D.S.O. in 1918, and was made C.B.E. in 1919.
Even before the war, Elliott had been in the counsels of some of those who were responsible for the effective beginnings of the Medical Research Council. The original Committee had been meeting since 1913, and making some of the senior appointments to the projected research departments of their principal first enterprise-the National Institute for Medical Re search. So far, however, they had made no appointment to the important post of their Secretary, who, as their chief administrative officer, might be expected to have an important influence on their general policies. I had myself, indeed, delayed my acceptance of a research appointment at the National Institute, until I knew who was to hold this key position. And then I learned that Elliott, in this connexion, had brought to the notice of Sir Frederick Gowland Hopkins, who was a member of the Committee, the fact that Walter Morley Fletcher, whom all three of us knew as a distinguished scientist, a great personality and an able man of affairs, was coming to the end of his term as a Tutor at Trinity College, Cambridge; and later, when I heard that Fletcher had been offered and had accepted the Secretaryship, I promptly accepted the research appointment for myself; so that he and I both entered the service of the Committee on 1 July 1914. When the war broke out just over a month later, there was naturally a call for immediate decisions and vigorous actions, to expand and reorientate the Medical Re search Committee's then still tentative programme, so as to bring it progres sively into effective relation with the new, unforeseen and unexampled needs of the armed forces, and of the whole nation at war. And thus there was very soon clear evidence of the value of the service which Elliott had rendered to medical science and to the nation, when he brought Fletcher's name, and his special qualifications for their Secretaryship, to the notice of the Medical Research Committee. This evidence was further to accumulate steadily during the remainder of Sir Walter Fletcher's all too brief career; and it was natural, and also very fortunate, that Elliott himself was so soon available, from his position in France, to act as a regular and trusted adviser to Fletcher, and through him to the Medical Research Committee, to its permanent research staff and war-time recruits to its service, on all matters concerned with the changing medical needs and problems of the army, during the course of the war. And, from this beginning, Elliott was to retain a relation ship of confidence with the Committee, and of special interest in its plans and achievements, from its early development into the Medical Research Council, and then for the whole further period of his own active years, extending even beyond his retirement from his academic and hospital appointments. He was to be appointed for three full periods in all to scientific membership of the Council-the only instance, so far, of such a total length of service in that capacity; and he continued to be the trusted friend and confidential adviser of those who have followed Sir Walter Fletcher in the Secretaryship, Sir Edward Mellanby and the present Secretary, Sir Harold Himsworth; the latter having been Elliott's pupil, and his successor as Professor and as Director of the Medical Unit, at University College Hospital.
Elliott's record of research interest during the war was concerned with the morbid anatomy of wounds of the thorax, which at that time, of course, had a vital bearing on the consequent problems of function and treatment. With his colleague Captain Herbert Henry, he published a paper on this subject in 1916 (J. of R.A.M.C. 27, p. 525, 1916). And then in 1918, with so many others, he returned to recover the threads of peace-time activity under conditions of rebuilding. For him it brought a new and lasting source of private and domestic happiness, through his marriage to Miss M artha McCosh, of Airdrie, Lanarkshire, whom he had known already as the sister of one of his College friends at Trinity, and had met again with the army in France, where she was on voluntary nursing service; while, on the other hand, his further opportunities in medical science were becoming more definite, through the prospective foundation, at University College Hospital, of the first of London's full-time Chairs of Clinical Medicine. Apart from the Research Unit to be attached to this University Chair, the Medical Research Council had earlier decided to found, at the same hospital, the first of the full time units for research, in each case on some suitable, chosen range of prob lems in clinical medicine, which it was planning to establish. The academic Chair, with its own research unit, would obviously involve responsibilities for the new organization and administrative control of teaching and research over a wide range of clinical medicine, and of the scientific discip lines which would increasingly come into its service, with its progressive development into an experimental science in its own right. The Director of the M.R.C. Unit, on the other hand, was to have the opportunity, with a chosen team of specialist assistants, for the intensive development of research on some chosen set of clinical problems, with freedom from any ulterior or formal responsibilities, for teaching or administration. It was obvious that Elliott's claim to be considered for either of these novel and important opportunities would have been a strong one. On the other hand, I do not think that there was any doubt that the most appropriate choices were made, when Elliott was appointed to the Professorial Chair, and his intimate friend and colleague, Thomas Lewis, to the Directorship of the Medical Research Council's Unit.
Elliott's course was thus set and stabilized for the remainder of his active career. Not many years after he became Professor, he began to be hampered by and progressively to suffer from an intractable lumbago and sciatica, which was to make it impossible for him to stand, or even to sit at a meeting, for more than short periods. During the later part of his official life, one became accustomed, at an early stage of a meeting, to see him slip from his chair, unable longer to bear its pressure, and then continue on his knees to take an effective part in the proceedings, with no perceptible diminution of his alertness, or of the cogent wisdom of his interventions. Under such conditions it was not to be expected that he would still be able to bear the physical strain of much direct and personal participation in experimental researches; and his publications during the later years of his activity were, indeed, infrequent. But from the uniform enthusiasm of the reports which were current while he lived, and from the impressive volume of the admiring and affectionate testimony to his personality and his achievement, which was published when the news of his death was received, by distinguished men who had been his pupils and successors, there was abundant evidence of the success and of the lasting effect of his great contribution to the movement which, in these recent years, has been so greatly accelerating the advance ment of medical knowledge, by changing its methods from those of slow, empirical accumulation, to those of a rapidly progressive, experimental science. 'Elliott', wrote one, 'was shaping the future of academic medicine in this country, and the many whole-time professorial units in our medical schools today owe much to his guidance and sagacity.' 'The great achieve ment', wrote another, 'of the later phase of Elliott's life was the practical demonstration that an academic unit, combining teaching, research and the care of patients, could be made to work.' And, again, 'He taught them (his pupils) to deal with the symptoms and signs of disease as the raw 7i material of a scientific discipline, to be observed, measured, and argued about as the starting point for fresh investigations. The generation he trained has succeeded in establishing this point of view, and we are now seeing the fruits of the application of scientific methods to clinical problems'.
Elliott retired from the Chair of Medicine at University College Hospital in 1939, at the age of 62. His wife and he had built themselves an attractive home at Broughton, in Peeblesshire; and years of courageous devotion to the duties of an exacting post, in spite of increasing disability, had more than earned for him the additional rest and comfort which retiring from this major commitment could give him. He returned to the hospital, by request, to allow his colleagues and pupils to honour his 75th birthday, in 1952, by presenting him with his portrait, which he, in turn, presented to the Medical School, in the library of which it now hangs, between those of his intimate friends and colleagues, Wilfred Trotter and Thomas Lewis.
Elliott's regular activities, however, as Professor of Clinical Medicine, had by no means covered the whole of the services which he rendered to Univer sity College Hospital, and to other organizations concerned with the support and promotion of medical researches. It was he who, with Sir George Blacker, travelled to the United States of America, and successfully negotiated with the Board of the Rockefeller Foundation for generous endowments to the University College Hospital and Medical School, and, with admirable foresight, arranged that the capital of the gift providing hospital beds should pass to the Medical School, if the Government should become responsible for the beds. His long continued service to the Medical Research Council, and to its enterprises, has already been mentioned. Another service to which he gave many years of voluntary devotion was that of the Beit Memorial Trust, of which, having himself been an early holder of a Research Fellowship, he was to become the Secretary of the Advisory Committee, and eventually, a member of the Board of Trustees. He served, further, on the Interdepart mental (Goodenough) Committee on Medical Schools. And the appointment which he was able to retain longest was that made in 1936 by the Will of Sir Henry Wellcome, by which he and I were appointed as the two repre sentatives of medical science on a Board of five Trustees. The duties of the Trustees were to hold all the shares in the pharmaceutical industry of which, until his death, the testator had been the sole proprietor, and to use the dividends thus coming to them for the support of researches in the medical range of the sciences, as widely defined by the Will, and of museums and libraries concerned with the history of medicine. It was, to me, a matter for great personal rejoicing to find myself once more thus closely associated with my friend and greatly admired colleague of so many years. The early years involved the Trustees in much consideration of the proper interpretation of their functions, as the holders of an independent, charitable Trust. And in the discussions leading to agreed decisions on such matters, with the ultimate approval of the High Court, Elliott's wisdom, his high standards and his keen, generous vision, were of the greatest value to his colleagues.
So too was the staunchness of his support through the difficult period, when the war brought the complete destruction, in one night's bombing, of the central offices of the business, and when the national need further demanded a bold policy of reconstruction, in some directions long overdue. And it was a cause of special satisfaction to his colleagues that Elliott was still able, in spite of his increasing disability, to retain his Trusteeship into a period in which the Trust was free to undertake a fuller discharge of its proper, charitable functions, and that he was still able to travel regularly from Scotland to attend the meetings of the Board, until 1955. Then he finally retired; but he still kept a personal interest in the Trust and its doings, though a series of illness progressively weakened his reserves, until the end came on 4 March 1961.
Apart from the permanent additions to physiological knowledge made by Elliott's early and notably brilliant researches, the influence will long remain of all that his outstanding ability and his devoted enterprise con tributed, throughout his career, to the establishment of medicine as a pro gressive science. And there are many who, as his friends and his pupils, will long cherish the memory of his strong and generous character, and of his attractive and inspiring personality. He was genial as well as impressive in manner, judged an issue quickly and fairly, and spoke with a characteristic clarity and emphasis in giving his opinion. Both in speech and in writing, indeed, he seemed to have a natural and ready instinct for the vivid and effective phrase. Such attributes led many to seek and to trust his advice, readily given, but with no hint of an undue solemnity, or pretention to authority. His talk among friends, indeed, would often sparkle with a gay humour, quick repartee and kindly banter. Elliott will long be remembered by many as a devoted servant to science and medicine, a loyal colleague and a warm-hearted friend.
He is survived by Mrs Elliott and by their three sons and two daughters. None of these have shared or followed their father's special interests in medicine, or in any department of the natural sciences. His sons are engaged in business and the law, and the main interests of both his daughters are in music.
I have been greatly indebted to Mrs Elliott for help in the preparation of this Memoir, and especially for many details of her late husband's ancestry and family connexions, and of his education before he went to Cambridge. Also to the admirable obituary notices in the British Medical Journal and the Lancet, to which a number of Elliott's friends and pupils contributed, and to that by Sir Harold Himsworth in Nature.
For the loan of the photographic portrait, which shows Professor Elliott as he was in 1939, before the second World War, I am also indebted to Sir Harold Himsworth, F.R.S.
